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In this study, we present design guidelines (DGs) 
for the development and improvement of a virtual 
collaborator (VC) for Design Thinking (DT). Based on 
interviews in an ex-ante study, we designed a first 
prototype of a VC. From an ex-post evaluation using 
focus group discussions, we derive strengths, 
weaknesses, opportunities and threats of the VC. 
Strengths of the VC are good structure, giving 
inspiration as well as pace and accuracy. Opportunities 
are to set level of detail, give a more humane 
representation, and linking search with other DT 
phases. Weaknesses are not always suitable content and 
the VC being rather suitable for research phases as well 
as one-sided communication and no empathy. Threats 
are questionable search filters and too narrow focus of 
search. We then derived DGs for further improvement 
of the VC, addressing the weaknesses, threats and ideas 
from participants. 
1. Introduction  
Due to the Covid 19 pandemic and the recurring 
lockdown situations since March 2020, the world of 
work has been forced to move from a presence-oriented 
and analog environment to a virtual one in a very short 
time. Employees have therefore been confronted with 
virtual tools with the help of which they collaborate to 
fulfill their professional activities [1]. One scenario for 
such collaboration are digital workshops within 
organizations that were conducted on-site before the 
pandemic. In addition to benefits, virtual collaboration 
also brings new challenges for workshop facilitators and 
participants. In the virtual setting, for example, there is 
a lack of nonverbal communication and interaction, 
which can lead to a different team atmosphere [2-3]. 
Furthermore, facilitators and participants are confronted 
with several different streams of communication and 
information simultaneously via speech and text [4-5]. 
Even supposedly small interactions such as pointing, 
highlighting, or organizing always require a tool 
function and virtual effort, which is less complicated in 
on-site workshops. These can lead to increased stress, so 
called technostress that Christian et al. define as “an 
adaptation problem because of the inability of workers 
to deal with new ICTs that are changing rapidly and 
healthily using them” [4] and require automated support 
for virtual workshops [4-6]. Especially during creative 
work, the lack of appropriate tools for digital 
visualization is problematic [6].  
To support virtual creative collaboration, a virtual 
collaborator (VC) can be designed. The VC is a 
conversational agent (CA) based on artificial 
intelligence (AI) which is able to perceive its 
environment, process information, make and learn 
decisions, act on them, and interact with humans and 
other machines to achieve a common task goal with 
more or less autonomy [7]. Due to their constant and 
rapid development, as well as their adaptability to 
people's needs, collaboration with CAs is becoming 
more and more attractive [8]. However, a VC goes 
further in this respect: it is not limited to assistance 
functions, but should be considered as an equal virtual 
teammate in a collaborative work environment, acting 
with the user [9]. We are looking at an alternative to 
conventional ideation sessions for creative units in the 
automotive industry by providing a creative impulse 
generator that supports virtual ideation sessions. Our 
focus is an organizational environment that worked 
mostly co-located beforehand and is particularly new to 
virtual collaboration. The focus groups we interview are 
familiar with the DT approach as this is the prevalent 
work mode in their business units. In the following 
study, we want to find answers on the following 
research questions: 
RQ1: Which strengths and weaknesses do potential 
users see in the presented prototype? 
RQ2: Which opportunities and threats do potential 
users see in the presented prototype? 
RQ3: What wishes and ideas do potential users have 
in order to improve the prototype´s usability? 
The research questions aim to obtain feedback on 
the artifact - the prototyped VC - with respect to 





strengths, opportunities, weaknesses, and threats of the 
VC. Further design ideas will also help in the further 
development. With the help of the feedback, the artifact 
is to be improved. In this paper, we firstly present 
theoretical background about cooperative creativity and 
the implementation of conversational agents in this 
regard. Afterwards, we derive strengths, weaknesses, 
opportunities and threats (SWOT) as well as ideas on 
the design of a VC. Based on two iterations of 
developing a VC using expert interviews (ex-ante) as 
well as focus group discussions on a prototyped VC (ex-
post), we derive three additional DGs for further 
development and improvement of the VC.  
2. Theoretical Background & Related 
Work 
2.1 Cooperative Creativity and Design 
Thinking 
Sonnenburg [10] defines creativity as follows: 
"Creativity is the context-bound potential for 
meaningful novelty that unfolds in action" [10] whereas 
he defines cooperative creativity simply as creativity 
that is performed by two or more people. Cooperative 
creativity is influenced by four important parameters. 
The first parameter is cooperation itself. Argyle [11] 
defines cooperation as "acting together, in a coordinated 
way at work, leisure or in social relationship, in the 
pursuit of shared goals, the enjoyment of the joint 
activity, or simply furthering the relationship." [11]. 
Besides cooperation, communication is an essential 
parameter of creativity and a core element of creative 
cooperation. Two important and fundamental theories 
exist in this regard. According to Luhmann [12], 
communication consists of three selections: the 
selection of an information, that of a communication or 
that of an understanding. He distinguishes between the 
action and the communication itself. He defines that 
action is the mere communication of a piece of 
information, while communication is the understanding 
of the information, or the understanding that a piece of 
information has been communicated [12].  
The third important parameter is the human being 
as a central actor, who can grasp his environment 
multisensually, but also via different communication 
media. Humans possess this ability due to their 
biogenetic systems as well as due to their nervous and 
psychic systems and organism. Luhmann explains this 
as the thoughts or feelings are not relevant for the 
maintenance of the communicative process, but only the 
communicated information. Language has a significant 
influence on creativity because of its diversity. It can 
activate creativity [10].  
The last important parameter is interaction. It is the 
"reciprocal influence of individuals on each other's 
actions during their immediate physical presence" [13]. 
The prerequisite for this is the joint presence of people, 
as well as the perception between people. A situation-
bound perceptual space is created. Important processes 
are then perceiving as well as communicating. The 
perception is thereby a precondition in the environment, 
while the communication is already the operative 
elaboration of the interaction. Presence enables 
reciprocal perceptions and orientations, and opens and 
closes interaction. For an interaction to persist, at least 
two communication participants are needed to support 
the communication process. In addition, direct exchange 
of information allows for rapid response and feedback. 
This leads to a creativity dynamic, which is particularly 
important for the development of something new.  
Finally, communication in interaction insists on the 
"turn-taking principle," which states that only one 
person speaks while everyone else listens. Typically, the 
roles of speaker and listener alternate permanently. This 
approach to the topic ultimately achieves actual 
engagement with it, whereby speech contributions are 
selected and controlled, and complexity is reduced in 
this way [10]. 
Design Thinking (DT) is one method for 
cooperative creativity. DT is a method for solving 
existing problems, and involves various stakeholders 
with different backgrounds at an early stage [14]. The 
process discussed here is the approach in the 6-phase 
model according to Meinel et al. [6] (see Figure 1). DT 
follows a structured, iterative process in which a 
multidisciplinary team uses various (creativity) methods 
to achieve the phase goal [15]. 
 
Figure 1: 6 step Design Thinking process 
according to [6] 
In this approach, the phases are Understand, 
Observe, Define, Ideate, Prototype and Test, which 
build on each other but can be iterated if needed [16]. 
The Ideate phase is the focus of this study. Schallmo & 
Lang describe it as follows: "In this phase, ideas are 
generated through the use of creativity techniques which 
are intended to fulfill the previously identified needs. 
These ideas are grouped and revised. Subsequently the 
ideas are described and evaluated." [15]. People and 
their needs represent the central source of inspiration for 
new ideas. Only in second and third place it is examined 
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which ideas are technically feasible, and economically 
viable [17]. 
Usually, ideas are developed with the help of 
brainstorming or brainwriting [18], individual work is 
combined with group work and brainstorming is 
combined with brainwriting [19]. Following Engeln 
[20], an introduction is first given by the facilitator [20]. 
Then, in a first round, ideas are obtained and presented 
in writing or visually. These are hung up in a gallery, for 
example on metaplan walls, and discussed to develop 
them further afterwards. Finally, the ideas are presented 
to the team and grouped into a pool of ideas [20]. 
But how can cooperative creativity be promoted in 
ideation sessions, which are executed exclusively in a 
virtual environment and not in presence? In the next 
chapter, we will show how this process can benefit from 
the application of an appropriate design of a VC. 
2.2 Artificial Intelligence & Conversational 
Agents 
Increasingly in focus and closely linked to the field 
of AI are human-like conversational agents (CA) such 
as  Steve Worswick's project "Mitsuku" [21]. The use of 
CAs is particularly suitable for frequent requests for 
simple information, but also in sales for gaining new 
customers and customer retention. They can also be 
utilized for services within companies and for HR 
processes [22]. Technically, today´s CAs are usually 
based on AI. Siepermann et al. state that “[AI] deals 
with methods that enable a computer to solve tasks that 
[…] would require human intelligence." [23].  
The technology allows to collect, analyze, 
synthesize, and identify patterns that can be used 
directly in ideation sessions [24-25] as well as have a 
direct impact on both the outcomes of a workshop and 
the behavior of participants [26]. Tseng et al. (2019) 
show that a CA can also help in team formation by 
analyzing member candidates in a psychological 
manner to identify matching profiles [27]. While the 
first three phases of the DT process - such as delivering 
information and suggestions [3], as well as analyzing 
data [25] can be implemented well through AI, 
applications that address ideation and other creative 
processes are lacking [28]. A large number of research 
articles already address the collaboration between 
humans and technologies such as AI, showing a great 
potential of AI for the future of work [29-32]. Specific 
factors such as trust and skepticism towards AI [33-34] 
are already being explored. 
In particular, the use of machine learning, whereby 
a computer independently generates knowledge from 
experience, is suitable in the implementation of CAs, 
especially natural language processing and 
understanding. The CA processes unstructured strings 
of letters, such as transposed words, and derives the 
correct content from them [35]. Natural language 
generation, i.e. the automatic production of natural 
language, is used in the context of CAs to formulate an 
answer for the dialog that the user can understand. 
Existing information such as formulations and text 
modules are supplemented with dynamic information to 
form complete sentences. This also makes it possible to 
analyze emotions and moods based on the written text, 
such as through IBM's Watson Tone Analyzer [36] or 
Text Analytics from Microsoft [37].  
However, we follow the definition of the virtual 
collaborator (VC) by Siemon et al. who define it as a 
“coequal virtual teammate in a collaboration setting” 
[9]. This term will be used in the following sections. In 
the following, we want to present our understanding of 
DT and ideation sessions that need to be supported by 
a VC for virtual ideation sessions. 
3. Research Approach  
3.1 Design Science Research  
  
We conducted a Design Science Research (DSR) 
project along the three-cycle view of Hevner [38] 
(Figure 2) to design and develop an artefact, which in 
our case is the VC [38]. To do so, we start the relevance 
cycle to inform the design of the artefact with insights 
from the application domain, which in our case are 
insights from experts within an organization. 
Additionally, we also start the rigor cycle to consider 
insights from the knowledge base regarding 
conversational agents and creativity for the VC. In sum 
we derive design guidelines within the design cycle and 
utilize them to build the artefact (see section 4). We 
evaluate our artefact before we report the results to the 
application domain and the knowledge base to close the 
relevance and rigor cycles.           
 
 
Figure 2: Three-Cycle View according to [38] 
Venable et al. [39, 41] propose a 2-by-2 framework 
of evaluation strategies in DSR. On the one hand, the 
framework shows the dimension artificial vs. natural 
evaluation against ex-ante vs. ex-post evaluation on the 
other hand [39]. Distinguished by the time when the 
evaluation is conducted, ex-ante evaluation allows to 
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evaluate a system or a technology before it is chosen and 
implemented whereas ex-post evaluation is conducted 
after implementation [40]. This allows not only a variety 
of combinations in the evaluation, but also the multiple 
employment of methods, depending on the artifact and 
the goal [41]. In the present case, the goal is to achieve 
rigor, i.e., that the artifact produces improvement 
despite organizational difficulties.  
3.2 Expert Interviews (Ex-Ante) 
We derived DGs for the VC from literature, 
conducted expert interviews, and validated them in an 
ex-ante qualitative study according to Gregor et al. [42]. 
We collected data from the perspective of potential 
users of a VC by conducting twelve semi-structured 
interviews lasting thirty to forty minutes [43], 
addressing challenges of digital workshops as well as 
requirements for a VC related to them. The participants 
were selected according to their role as facilitator (F) or 
participants (P) as well as according to their respective 
workshop experience (for F: High > 50; Average < 50 
workshops; for P: High > 10 workshops; Average < 10 
workshops). The DGs (see section 4) were developed 
among others following the approach of Gregor et al. 
[42] which states to develop DGs according to the 
following structure: “For (implementers) to (aim) for 
(users) in (which context) (actions, use of other 
artifacts, series of these actions) lead to or allow users 
to accomplish aim (justification for believing that 
mechanisms will lead to achieving the aim)”. 
3.3 Focus groups (Ex-Post) 
For ex-post evaluation, a prototype was built based 
on the DGs from the qualitative study as well as on 
theoretical input stated in section 2 and 3. According to 
March & Storey [44], a prototype is a suitable method 
to generically implement a solution for a certain 
problem to assess the solution´s suitability [44]. The 
specific goal is to evaluate the current prototype and to 
further develop the prototype with additional 
functionalities and design features, thus, deriving 
further DGs [41]. 
In the ideation phase, ideas will be created by using 
different creativity techniques, which might be able to 
fulfill the previously identified needs. These ideas are 
grouped and revised. Subsequently the ideas are 
described and evaluated [15]. In the prototype, a CA was 
used as a source of inspiration for the ideation phase. 
Participants were presented with the following scenario: 
"We are design thinkers, and we developed the 
persona Tim in the "define viewpoints" phase. In the 
next phase - Ideation - we want to look for a solution to 
Tim's challenge. Our system supports us in this."  
In this study, the design challenge we want to 
conduct an ideation on is "How can we design the design 
thinking community even more interactive?" The 
participants should put them-selves in this situation 
accordingly. 
As a reference point, Bucher et al. [45] suggest 
among others “artifact against real world” [40] where 
the artifact is employed in a real world situation and then 
assessed. In the present study, an external evaluation 
using the focus group method was carried out with 16 
participants, “who [were] not involved in the 
construction of the artifact to be evaluated” [40, 46].  
The participants were selected according to their 
experience with ideation sessions which were both 
conducted during community meetings and in projects 
(see Table 1). Three focus group evaluations were run 
with two groups with 5 participants each and one group 
with 6 participants which is sufficient according to [47]. 
The evaluation took place in a community meeting 
lasting 40 minutes. 
Table 1: Sample focus group participants 
Gender Age Current Position 
M 29 UX Researcher 
M 26 UX Researcher 
M 39 Innovation Manager 
M 38 Innovation Manager 
M 40 Innovation Manager 
F 31 Communication Manager 
F 30 Innovation Manager 
M 34 CA Developer 
F 28 HR Manager 
M 33 HR Manager 
F 54 Software Developer 
M 48 Software Developer 
M 38 Agile Coach 
F 34 UI Designer  
F 28 Agile Coach 
F 52 UI Designer 
Since the topic is relatively new, the focus group 
method is suitable here. The questionnaire for the 
discussion was processed in a specific question 
sequence [48-50]:  
What are your thoughts on artificial intelligence?  
What strengths do you see in the presented prototype?  
What weaknesses do you see in the presented prototype?  
Which opportunities do you see in the presented 
prototype?  
Which threats do you see in the prototype presented?  
What ideas or wishes do you have beyond that?  
Do you have any questions or comments that you have 
not been able to ask so far? 
Venable [41] differentiates five purposes from 
which one stated in this study is “Evaluate an 
instantiation of a designed artifact to establish its utility 
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and efficacy (or lack thereof) for achieving its stated 
purpose.” [41]. This purpose implies that this evaluation 
is preliminary and the artifact will be further developed. 
As various studies state, feedback for further 
improvement of the design of the artifact is crucial and 
essential in design research [38, 51, 52]. 
4. Design and Development  
4.1 Design of the VC  
In the following, the DGs from the expert 
interviews (ex-ante) are shown. We used the Microsoft 
Teams interface template as Microsoft Teams is also 
used in the organization for everyday communication 
and work. According to the interviewees (n=3), the VC 
should be able to support the process by providing 
examples or inspiring images or sounds, information 
and background knowledge, conducting semantic 
analyses and keyword searches to generate not only data 
but also broad knowledge to support the research and 
creative phases in DT. DG1 is therefore stated as 
follows: 
“For facilitators to support knowledge generation 
and exchange for participants in virtual ideation 
workshops in organizations by providing visualized 
information and background knowledge using 
automated semantic analyses, keyword searches, 
showing examples, inspiring images or sounds 
because searching for information regarding a 
specific topic might take up a lot of time during a 
workshop that might be needed for other phases in the 
DT process.” 
Also, the VC should take on the role of a participant 
and fact provider, and at the same time visualize the 
generated knowledge, as the interviewees stated in the 
ex-ante study (n=4): “The VC could offer broad 
knowledge on certain keywords in a visualized form”. 
The interviewees suggested for the VC to either 
focus on harmonization and cooperation or focus on 
complementing their own ideas. In this way, new 
connections could also be pointed out to broaden the 
perspectives further and to obtain the broadest possible 
picture. DG2 is therefore stated as follows: 
“For facilitators to support idea generation and 
evaluation for participants in virtual ideation 
workshops in organizations by providing information 
about similar products/services/ideas from the internet 
because research about existing 
products/services/ideas might be time consuming.” 
Using the analytical power of AI, for DG 2 it was 
frequently stated that the VC should be capable to 
analyze and evaluate the idea of a user regarding 
potential and fields of application. In addition, this 
should also be analyzed for already existing or similar 
ideas by connecting to the internet. 
For DG3, the VC should also be able to contribute 
directly to broadening perspectives by providing either 
opposite or similar views on a topic (n=4). DG3 is 
therefore stated as follows: 
“For facilitators to support idea generation and 
provide inspiration for participants in virtual ideation 
workshops in organizations by providing new 
perspectives from different points of view, e.g. from a 
specific user group´s perspective because user 
centricity is key for successful innovation resulting 
from the application of DT.” 
4.2 Development of the VC 
The prototype was built using the platform 
Botsociety [53]. By employing the DGs from the ex-
Figure 3: Snippet – Prototype: Start of the process (see https://bit.ly/3DRQOGe for more snippets) 
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ante study, a conversation flow was designed according 
to the ideation process of [15], see section 2.3.  
DG1 is applied in the VC by presenting background 
knowledge and information using keyword search and 
semantic analysis. These are delivered in the form of 
concrete content, such as an image, report or scientific 
article. This content is intended to serve as a source of 
inspiration and provide background knowledge on a 
particular topic.  
This process is taken up directly in DG2, in which, 
with the help of the VC, information and examples of 
similar products or services are provided by means of a 
connection to the Internet as a point of comparison for 
what is being worked on, for example from other 
industries. 
This step is followed by DG3, in which content is 
requested from different perspectives, for example from 
that of a previously created persona. This is indicated in 
the VC by having the possibility to match the generated 
content from the ideation session against a previously 
stored persona. 
5. Evaluation and Findings  
5.1 Procedure 
The evaluation took place in a virtual meeting using 
Microsoft Teams. In the beginning, a basic introduction 
to AI and creativity was given so that all participants had 
the same understanding of the topic. Besides, a short 
discussion was conducted to further clarify and define 
the scope of the initial challenge to ensure that all 
participants have a common understanding of the 
conditions of the prototype. Then, the VC was 
demonstrated twice. Afterwards, the participants gave 
feedback on the prototype according to the sequence of 
questions above. 
In the beginning of the demonstration, the VC asks 
which phase of the 6 step DT process the user wants to 
start. We click on “Ideation” to start the ideation session. 
After that, we type the topic of the ideation session, here 
“Show me content for the topic design of virtual 
communities”. The VC gives a choice of different 
content format: “content from social media”, 
“synonyms” and “scientific content”. In the 
demonstration, we click on each format to show the 
respective results. On “content from social media”, we 
see a report about virtual communities as well as a 
training on building up virtual communities derived 
from LinkedIn. Clicking on “synonyms”, we see 
peripheral content on this topic such as about events. On 
“scientific content”, we get scientific papers on design 
guidelines for virtual communities as well as on 
designing a virtual learning platform from 
ResearchGate.  
After clicking through all possibilities given in the 
ideation session, we get to choose from either 
“additional ideation”, “align with previously set 
persona” or “finish ideation”. We choose to close the 
ideation session, and the VC thanks us for using it as 
well as asking for feedback. After the first round of 
presenting and explaining the VC, we ran another round.  
We conducted a SWOT analysis VC and evaluated 
the output of the focus group discussions by phrasing 
and coding the contents as well as quantifying the 
statements. By doing so, we identified central topics as 
well as different opinions of the participants through 
inductive analysis according to Block et al. [54]. We 
explicitly did not consider group effects, mimics and 
gestures in our analysis [55]. 
5.2 Focus group results 
5.2.1. SWOT Analysis. We evaluated the VC with a 
SWOT analysis present its result in Table 2. 
Strengths: The participants of the focus groups 
stated that the VC is well subdivided into the sections 
“content from social media”, “synonyms” and 
“scientific content” and well broken down (n=13). This 
content selection was considered sufficient by the 
participants. The procedure was very easy and fast to 
follow, simple questions were formulated. The approach 
described above was considered as guiding and also as 
an ice breaker for initial input search: “you are guided 
even more based on the process of the VC”. If this 
procedure didn't exist – the participants stated - it would 
be seen as an obstacle: “I know which direction I can 
move in”. Therefore, the VC guides well because “You 
have to deal with what content you want”. Besides, the 
communication with the VC was simple and good in 
short texts. The handling of the VC was considered as a 
“perfected Google search”.  
Table 2: Results of the SWOT analysis (n= 
number of statements) 
Strengths Weaknesses 
- Good structure (n=13) 
- Provides inspiration 
(n=8)  
- Pace & Accuracy (n=7) 
- No suitable content (n=7) 
- No empathy (n=3) 





- Set level of detail (n=6) 
- Link with other DT 
phases (n=2) 
- Text to speech (n=2) 
- Represent more 
humanely (n=1) 
- Deeper evaluation 
(n=1) 
- Provide stimuli (n=8) 
- Questionable search filter 
(n=5) 
- Focus too small (n=5) 
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The VC gave a variety of sources and different foci 
with the sections. Although it was compared to a Google 
search, it was stated positively, that the VC is “made for 
searching innovations in the field, not only general 
things”. The user interface was well designed using the 
Microsoft Teams interface template as Microsoft Teams 
is also used in the organization for everyday 
communication and work. The participants stated that 
the VC was easy to use: "Easy to understand, usable 
even without explanation, not only for design thinkers.”. 
It was considered as an advantage that it is possible to 
“look at the phase first” and that “you can also text with 
the bot”.  
 The content was perceived by the participants as 
implicit inspiration for the ideation session (n=8). 
Especially “if I know exactly what I need, it's good”. It 
was also stated, that participants can learn from the 
function of the bot though it is important that the human 
user explicitly types in what he or she is looking for. 
Providing inspiration, a specific topic can also be 
perceived in a different perspective: "I realize 'wow, that 
could have been interpreted that way'". According to the 
participants, it is especially within the ideation 
interesting to look at other industries and look up 
analogies.  
The participants stated that using the VC is quick 
and easy (n=7). Especially the pace of information 
being delivered by the VC was convincing to them. 
Getting quick information means quick progress: “You 
get information fast, you advance quickly”. The “quick 
selection by just a click” was pleasant to use. The VC 
was also perceived as accurate, providing information 
and inspiration directly linked to the searched topic. 
Opportunities: The participants see several 
opportunities to achieve better results with the VC once 
developed. Setting the level of detail was the most stated 
chance for the VC (n=6), meaning providing 
information on related topics to broaden the focus and 
finding more information than the user itself would find. 
Also, setting specific search criteria seems important:  
“One is always looking for something specific, 
setting the level of detail would be good”. Other 
participants considered an advanced view: “Give the CA 
more criteria, refine the search, and show final results in 
a detailed view”. After the first results, the search 
criteria should be refined: “If I change x and y, what is 
the outcome?” 
Besides, the participants see further opportunities 
for the VC by interspersing examples to a topic to 
stimulate thinking in a different direction: "similar 
content, but somehow different”. Information should be 
presented as compressed as possible such as single 
words: "Short pistol shots that build on each other" 
rather than whole articles. 
Another statement (n=1) suggested a more humane 
representation and communication of the VC: “So far 
still very framed, not very human. The texts have been 
repetitive, if they were different words and more 
colloquial and nuances would differ, it would be more 
human”. Communicating in more informal language as 
well as having a less static but more natural flow of the 
dialog would support this suggestion.  
Other statements regarding opportunities for the VC 
were text-to-speech and speech-to-text communication 
(n=2), deeper evaluation using the power of AI (n=1) as 
well as linking the contents to other DT phases, e.g. to 
Prototype (n=2). 
Weaknesses: The biggest weakness is the 
potentially not suitable content brought by the VC 
(n=7). It was stated that the search is limited in the way 
that many suggestions are proposed to the user. 
Therefore, one difficulty might occur: “You cannot 
always select, a filter function would be very 
important.”. According to the participants, the content 
does not need to be structured to the fullest but should 
cluster and be more summarized: “It should be more 
summarized. Usually, we use Post Its, now I get articles. 
The results should be smaller, more compact.”  
Besides, the participants stated that the VC in the 
current state does not deliver enough input. Alternative 
terms towards the topic should be searchable as well as 
more matching content to the topic should be shown 
which is a conflict to showing shorted results. Also, it 
was stated, that the delivered content are rather impulses 
like in a research phase: “The actual work, to pour the 
content from the article into an idea, this would have to 
be performed by the human.” Finally, some participants 
(n=3) found the VC more fitting in research or in the 
Observe or Understand phase of DT.  
A one-way communication was criticized by the 
participants: “The bot does not challenge me. If I don't 
know exactly what I need or search for, the exchange 
with a real person is helpful”. Also, actively ending the 
conversation was perceived as too exhausting: “If I don't 
search anymore, I don't search further. The bot should 
end the session by itself”. Finally, the VC did not 
manage to show empathy. It was perceived as not being 
able to recognize emotions, and that interaction and 
speech is lost. 
Threats: The stated threats were regarding search 
filter and the set focus. Regarding the selection e.g. for 
social media (n=5), the question was raised what the 
selection of the VC is based on: “Yes, LinkedIn shows 
trends, but no critical perspectives”. There is a threat of 
one-sided information, but getting both positive and 
negative is considered giving a better overview of a 
topic. The process behind the selection should be 
shown: “It is not clear how he got to the result, what was 
the selection process?” Also, the source of the contents 
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is important to accept the linked knowledge: “Where 
does the content come from? Fake news can be 
everywhere”. 
Regarding the set level of detail, the participants 
stated that it is too small (n=5). Considering this, the 
participants were afraid to have a very narrow view on 
the topic. It was assumed that the VC works with 
keywords: “Not really relevant content based on 
keywords, I think AI does not recognize the focus very 
much with keywords”. It was considered easy to “slip 
into a bubble” which might lead to priming in thinking 
or in the ideation session itself. Besides, the participants 
were afraid that AI cannot recognize emotions and, 
therefore, does not know which emotions are most 
important for a community.  
 
5.2.2. Ideas. Several ideas were developed by the 
participants during the discussions. The most discussed 
and stated idea was that the VC can provide more 
stimuli (n=8). Using the currently provided content, the 
participants stated that the VC could also provide input 
for research, prototyping and testing, e.g. get inspiration 
for functions (“ideas come to you while you are building 
the prototype”), find interesting testing formats or go 
into cross sectoral research (“where else do we have this 
issue?”). However, this input needs to be given subtly: 
“creativity of the individual must be in the foreground, 
examples should be interspersed to a topic to stimulate 
to think in a different direction”. Another way of 
providing stimuli is to deliver pictures for inspiration: 
“like a kind of stimulus picture method, would have 
opened up a different horizon”. This could support the 
flow of the ideation phase. Also, individual words can 
work as stimuli: “briefly skim over them and extract the 
essence to be able to say whether this gives us a new 
perspective”. 
The participants also suggest to give the possibility 
to set search filters (n=5). It was suggested to give a 
broad overview in the beginning of the search and 
narrow it down for further focus: “Instead of going 
further I´d like to narrow down the search, which 
context, which parts of the text are important etc. Setting 
in percent, e.g. 20%, so side infos should come 
through”. Criteria catalogs could help doing so as well 
as stating conditions or clustering the search in phase-, 
content-, or group-related content: "I want to use it like 
spices in the kitchen, e.g. always search these pages, 
search with these terms, in this time period, in those 
languages”.  
The participants suggested to give different views 
and perspectives during the ideation phase to promote 
diversity. Providing a digital exchange with further 
views and perspectives might balance out the lack of 
exchange with humans. The following perspectives 
were suggested: experienced coach, different user 
groups, beforehand provided persona and different 
combinations of those.  
5.3 Resulting Guidelines for the VC  
We derive the following design guidelines (DG) for 
a VC in a virtual workshop from the conducted focus 
group discussions that will be used for further 
development and improvement of the VC. DGs were 
derived from the weaknesses, threats and ideas stated in 
the focus group discussions following the DSR 
approach of Hevner et al. [42] and Gregor et al. [51]. 
The VC should overcome one-sided 
communication as well as become more humane. 
Therefore, the VC should be able to show empathy, and 
deliver empathic and suitable contents for the topic. We 
state DG4 as follows: 
“For facilitators to support diverse perspectives in 
virtual ideation workshops in organizations by 
providing a variety of views and perspectives on a topic 
based on different user groups because empathic 
thinking helps to react on previously defined 
challenges and needs of a persona.” 
Furthermore, the VC should be able to show 
suitable content. This goal should be achieved by giving 
the users the possibility to set their own focus and level 
of detail in order to achieve individual results. 
Therefore, we state DG5 as follows: 
 “For facilitators to support communication of 
participants and VC in virtual ideation workshops in 
organizations by providing the possibility to set a 
certain focus and change level of detail according 
individual topics and interests because different stages 
of ideation sessions need different detail in stimuli and 
results.” 
Besides, the VC should provide stimuli in the form 
of pictures or words from different perspectives, 
considering the beforehand and following DT phases as 
well as get further information on how other industries 
deal with a specific topic, we derive DG6: 
“For facilitators to provide stimuli in virtual 
ideation workshops in organizations by providing 
pictures, key words, and sounds as well as information 
about the specific topic in other fields/industries/… 
because various stimuli can bring out even more 
creative ideas and solutions.” 
6. Contribution and Limitations 
In summary, our research contributed to theories 
and concepts on collaboration with AI and virtual 
collaboration itself [3, 7, 56]. We contribute specific 
DGs with regard to a prototype demonstrating AI-
supported ideation sessions for users in an 
organizational environment, derived from weaknesses, 
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threats as well as ideas stated by focus groups. The DGs 
can serve as a foundation for further development and 
improvement of the prototype as well as for further 
research in virtual collaboration and virtual ideation 
sessions supported by AI.  
Our focus was to provide these for an 
organizational environment that worked mostly co-
located beforehand and is particularly new to virtual 
collaboration. Especially in organizations, CAs are 
becoming more important which requires considering 
aspects such as methods and current systems used in the 
organization as well as reducing redundancies in tool 
landscape [33-34] which is provided by this study. By 
using the Microsoft Teams template from Botsociety, 
we give a realistic environment of the VC to the focus 
groups. However, CAs are mostly seen as mere support 
systems limited to assistance functions such as the 
collection, analysis and synthesis of information [24-
25]. In our case, we investigated how a VC as a 
teammate is seen by the focus groups. DT facilitators 
and practitioners can already derive implications from 
this study for their remote practice by considering the 
presented prototype as additional virtual teammate. 
Our study shows some limitations. Even though we 
have looked at different business units, we have only 
looked at one industry so far. Further research could 
give a cross-industry view of the issue. This includes 
different approaches in creative units. In addition, the 
study at hand has covered virtual ideation sessions only. 
In addition, more focus can be placed on linking the 
different DT phases with each other, e.g. linking the 
ideation phase with the earlier definition phase and the 
following prototyping phase. Incorporating group 
dynamics should also be addressed in further studies. 
Finally, building on our study, further development of 
the prototype is necessary. 
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